TITLE OF THE INVENTION 

mm.^y }^mm(Dmm:^mRz^mmmmi> mmzm^.^^ n^g (manufacturing 

METHOD AND APPARATUS OF MAGNETIC HEAD DEVICE, AND MAGNETIC HEAD DEVICE) 

BACKGROUND OF THE INVENTION 
Field of the Invention 

mikrs^m.mm. ms\zm%^y ^mm.\zm-r^. 

Description of the Related Art 

\^7.^^y^D':^^>iy3>izm^mfXf£^^y K>?>A';i/T-fe>:/U (HGA). 
HGA^^^^T-AlcrnDf^ttTfcC-S^U/ h*T-AT-fe>:/U (HAA), RZSmWuCDH 
AA^7.i^y^hXf3:^^y]^7.^y^r±:>':r\j (HSA) <D3'D-^^$>^o 

b> mm.^y Hx^-f ^ic^tt^nfci^^/i>y ]^t^7.^>>^3>iz^w^nxi^^^j- 
}'mi^(Dmm/^y\'t^^miz^':>xmm.mizmmvrcmm^mi.x\^^:^o z.om-^. m 
m.^y Hx^^^a:-y-x^>>'3 >i:tt. mmmmmi^zS'^m<Dm:^iz^'Dxmm-^n^ 

^iitr^^ m^it. #^2 002-05001 7-^^#)o 

m^^y ]^x^^y<D^i^/^y Hiu-x^>>^3 >(Dv-]^mi^t^mMm\zmm'r^ 
:^^Rzmn.^y:^y^iyt:nmm'r^^<'^::^^>->3 >7&^e.^D^-r^^<hLT, ¥ 

yu-mf)m^^nx\^^^ mxit. #m2 002-05001 7 ^^jkmRU^m<wnm 

5 8 2 8 0 3 1^)0 

^mwnms s 2 s 0 3 imz\,t. mm.^y i^x^^ycDiQ^/^y F<hu-x^>'>3> 
(Dv-\^mm/'^y vtizmmT^^oiz^mm^mmvx^m-^-ji^mmi^. ^n?)^ 

^^•^"i^xm-^-r^u-^v yu-:^mm^m^nx\^^^o 
i^-^^hfj:-^^^. ±mvrc^m2 002-05001 m^jkmRu^^m^^w^s s 2 s 0 

^j-}^mm/^y ]^ tiz^^m(Dmn\^^m^vx\^>u\^^(Dx\ mmmmmommmmTt' 

/'^y\^(D^mmnii^m^'T^rctbiz^^<D:/u\^—^^>'^^n^t. ^<d 

^^mtmmmmmt^m^^xi^^^rc^. mm:sLi,tm.D^v<D^mvyn'-miz. m^^y 
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BRIEF SUMMARY OF THE INVENTION 

^^ycDi^^/^sy Ftij-7.^>V3 >co<j-Hj^^A°>y \^ t<Dm^^mm(Dmm^^\^± 

So 

So ^(Dfct^. mm<^y \^::^^-(y:!^mzmmj^^m[:^y?^-z^^^x^^t^^rj:<. 

L;0^fe> FX^-r^(^)^^A°^y F<i:1f7s^>->3 >cD U - FS)^A°:y F<h©^ffl 
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T^ci<h;^>^'ctD$f*bVi„ 

^nfcS^A^;/ F^wt-^a^^-/ Fx^-ry^, FX^-ri5^^3^Jt-r-5-tfX^ 
^A^y F^W-r§@H^m^<i:^^^fcam^^:/ FSttTafeoT, tB^^m^^y FX^-ryi:i 
tte>nfc^i>75:< it) l-3(D5^^-SMA>y F<h, ^5-)^^A^y Fii5^^-^MA^y Fi: 

Fx^'i'^<i:-tJ-x^>->3 >t(Dmm\zy^—Ay \^mmm^m^^x\^^^rc&. 

i5^5-^^A:y F*^\ i^M^^y FX^-r3^©^gii:©«^A-/ F;^>^?^^$nTVi'5#J<i:« 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

m^\-t. mimS2 (DUG A(D9t^^^m±vx^vt^mMm'^^^^ 

m4it. mi(Dmmmm(DHGA^^mT-A{zmKim-fxm^^n^HAA^7.y^ 

me it. 0 4^5:0^5 iz^vrcHAA^^m^T.^ y ^ ^nr:imm^m'r^Hs Ax^^ ^ 

08 01 <Dmmmm\z^^uGA(Dmmzm\^^^n^m.^mm.(Dmmmfm^^^ 

0 9ti, 0 8OM3t^M^fflV^7tMjgyD-feX(7)— ^J®— g|5^^-rM®0"r*-5 ; 

01 0 8(DM3t^e^fflVi}^MjtyD-feX(D-"^J(D— ^^^-r#M0T*§ ; 
01 1«, 0 8com3t^g^fflVifcM3tv'°D-feX(D— 9«J(D— g|5^^-rM®0T^§ ; 

01 6u. :^mM<Dm<DmmmmtiyXHGA^x^-c^mmmif}^^M.rz^mm'v$> 

01 7{S. 01 e(DHGA(D^^m^W:±iyX^iyrc&mmx$>^ ; 

01 8«, 01 6(Dmmmm\z^^HGA<Dmmizm\^>^n^mmmm(Dm.mm^m^ 

01 01 8(Dmmmm^m\^^r^mm':fa-iz7.(D-'m(D—m^^'rmmmx$>^ ; 

02 o\-i. 01 8(Dmmmm^m\^^rcmm'^u±:7.(D—M(D-'^^m'rmmmx$>^ ; 
02 lit. 01 8(Dmmmm^m^^rcmmy''ci'^:^(D—m<D-'^^^-rmmmx^^ ; 
02 2«. 01 8<Dmmmm^m\^^rzmj^'fu±:A<D-M(D-^^^-rmmmx$>^ 

02 01 9-2 2©^3t:/P-feXO^MSI<i<hbT. ^ffl3}?-;i/^#^«&-r'5l^(C 

HGA^ffitt§yn-feX^IJiBJT^M®0T^§ ; 
02 2|s:^?g©$^,tCffi©^JS?^^<hbTHGA^&X^<i$^gaP»ie>m^^0 

02 0 2 4(7)HGA(D^«gR^l£;^bT^b;/b^0T^<5„ 
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DETAILED DESCRIPTION OF THE INVENTION 

\tm 1 (DHGA^KMrn-A^^Krc^mm-c^) k>. msiitmi s:r/2 ©hg A(D^^gi5<^j£ 
^'i^ij/e^^ 1 »w^'^^t^Tii[^$n, ^(D—z^om (mi com) ;^>^P-Htf- 

1 2(D^SgP{C'e«T'5^#gBl 2 b{^— '^e^lCi^'&^nT^^D. M^Sti&^^iT^C 
oTl^-So :7t/i?i/^ 1 2 0^#gBl 2 b©M)^«, yU^i^^' 1 2<Di^n'^l 2 cmf 
1 2 die— ^WtdJ^-g-^nTVi^o ^SUl 2 a<Z)^#gf;i 2 cRC/^l 2 d 1 2 
a.(Dmt^m\i. yV^z^^l 2j&^6>^«9fll$nTViSo 2 3i<D—:fj<Dm (Hi© 

M) D-Ftf-Al 1(D^^^^1 1 a(D^i^3&V\*^^MbTVi§o l&gBl 2 acDffi 

^O® (H2©®) Idtl, FX^-r^O^^A^y F<J=gai^gPt^<0^ig!A°^y F.^:© 

1 3 7&^>'ixi;7>'^ 1 2 t^aMe*){cH*^tiTVi§„ 

^T^fig^nrc»3i^i^m^^y F^^SiZ^'3^*S£?^^T«g:;^S^miain:^^ (OMR) m 

X^-ra^^^ft^l 3 a«, ^CD#±® (ABS) 1 3 c <hJ*K*f#J<0® 1 3 d:f&«. 37 1/ 
1 2(DI5-gBl 2 a©fa^<OMt;:^|RjTSJ;-5tcmO#tte>nT*3 0, S^^A>;/ F 1 3 

b«x^-r^2^#:i 3 8i(Dm^m!^mi 3 e±fc^tte>nTVi^o 

B2ilim^l4«, :^ic (c:(D^JT«4-:p) (0F1/-XS^1 4 ai:> 1g|^ (CO^rai 
4"r?) 0:>^m.ny\^ (U— FA-^;/F) 1 4 b <h^WbT*5 «9 , 1J-X^>'>3 > 1 0 (D 1/ 
^7 5^^ 1 2JttJ^'D-Fli-A 1 l\Z^^X^n^nx\^^^o BB^gP*^14ti, bJM14^# 
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H 1 4h{zmmiyrzh<D'v^^o m^omm/'^y h 1 4 b^y'i^^ 1 2±\z:iQ\^^x. 

am^^;/ FX ^-r y 1 3 F 1 3 b tWMm^ 1 4 (D^W^ <y H 1 4 b <h 

:7l/i7>^^ 1 2(D|| 2(D®S:t5X^-ri$7'2^#:l 3 acD^^?^^® 1 3 e (:ij:oT^^^n 

i^^tlTl^So am^^;/ HX^-ry 1 3®^^A°>;/ H 1 3 biiSB^gP^Jl 4©igl^A'^y F 

am^^;/ H^^ti, @S^m-^ 1 4(DhU-7.mi^l 4 a(;:«^6<]fc^M$nTVi^„ 

fs:^. :^mmmm-c^t. mm^y fx ^-c^is (Dmi^/^^y f i 3 b t u - f##: 1 4 

F 1 4 bi:©MJ^l;i^H^fflViTViS*^, :^mm\tZ.tHZ^m^n^h(DXrji 
yU^i^^r 1 2(D$g|51 2 a <h X ^ 1 3 acD^^J^^K® 1 3 b i:{^i:-:3T^^ 

(D^mm^^^. ^m,^y]^x'7^^i3(DMx>^\^(Dtc}^(D^)yu-\z^\^x. mm.^y 

FX^-ry 1 3tC^m$n;^GMRm^J^i:t'fc*fT'5l^e<Ji5^p^->^S:M:^/h$<-r§cli: 

mt b Tr^ i^iii^^'^ftT ^z.L^h m±pim tu^o 
m 4 uu±m.m vrc:^mmmm<DHG a ^^^y-a izm d mfxm^^^n^HAA^ 

X ^-r yg*#J<i:«S*f#J;^>^ 'E>M.r:i^mmx$> 0 , 0 5 4 CDH A A©fiiJ®0-ra5^o 
ein^<7)0{c^-rcl:-5l::> HAAH. ItX^^v-a > l 033:t)^^?^^^iy FX^< ^ l 3 
{;:<fc^HGAi:, ^ltT-A4 0 i:;?>^e>3e<i:bT^^$nTl'i^c ^JtT-A4 0«, P^iJ 

^i#T— A4 Ol;:«, ^D#tm4 0 aJtI/4 0 b/^>^^^frte>nTVi^„ 5iD#tm4 0 a 

tt, ^^T-A4 0 ^mm.y'-f ^^^(DmMt^nizmm'^miz'r^^Tv >^mmizmr) 
mir^rcsb\zm\^^^n^o ^D#tm4 0bt^. uGA^jeL^mir^rctbizmir^^n^o 

HGAOltD#tmi 1 d (01RrJC2#fig) ^5lO#tt?L4 0 bt;:«WJ^f^;^j>^^«ig, 

HI 6 4 5 (d^ b:^H A A;&t^SicXi5' y ^ ^nfcMit^Wf §H S AX ^-r 
«#J<i:t^R*fW^ e>Mfc:¥M0T$) 0 . 0 7 «0 6 (DH S A<DmmmX$>^o 

:in^(Dmiz^'t^o\>z. HSA\t. #>i?^^t>-x^>i>3>i oj^tpg^^^^y Fx^-r 
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T-A4o«, ^m':/tiy^ 4 i<Dm^4 1 a-^^^m^izw^izmmvxidr). mmDi 

frte>nTi/i^o M^4 1 aiSLZs^mT-A4 oit. m^^mm^^mm. m^f/^. 7)v 
^-^^T^E^m^/^x—wm^^rix^^^^o t^^. ■^nr-hs<Dmt^'D&,±.xhr:>xh^ 

m^4 1 a\Z\t. ^Jty-A4 0(DX3^'y^^[6]lC¥fT{c5iO#tm4 0 aifimn^tl 
TVi^o :i<^BlO#tt?L4 0 ^^^Uy^ 4 l^mm.'f^ 7.^(DmMt.m=T\zmWi 

'^m\z'r^^7^)>^mm\zmrmn^fz.^\zm\^^^n^o ^n^uy^4 i(D»gB4 1 
aictt, 'ffl:fi^je)ffl03j^-rx3-r;w^:-^ (vcm) (du^ )\^^mw>4 2mSTi^ 

-^n7—h>4 0(Dnm\z(D^\z\iGAtiimn^nx\^^^ffi. 

ms\t.:^mmmz^^nGA(DmM\zm^^^n^^mmm<ommmmm^^'tmm 
mx^^o 

mmiz^-r^oxz. hgas ocD^it^Mtt. #BB4^-;i/#^^gi5 {mmm'^--)v^^m. 

sr^ic^Bj^^jggniiii-r^j®'^, m4msb \z^\^tz.nAA^:^mn<DmmmmL-r^m 

A^u^Tii^/vtm%'f^7sifmm^:^^m<Dmmwmt.'t^m'^f)^^^o 
^m^-)vm^ms 1 1^, i^^^^;/ Fx^-ry 1 3 ©s^/^-/ h 1 3 b tssiigpjM' 1 4 

a)S^/t>;/ h* 1 4 bi(D^M?[B^lc¥BB^-;H e^^^^-r^^fiT^D, ■^J^tf, Pa 
c Tec hih (URL : www, pactech. de ) ti^^^-^^S older Ball B ump 
e r (S B B) -^M icroFab Technologies, Inc. (URL: 
www, microfab. com ) fi^^^'T^ Solder Jet Printing System 
(SJPS) <&fflVi^o SSB«, ^m^~)V^mmW>^\zm.'^^^(DX^^. SJPS 

^m-^-~)v^'t(D'^mw>^^mmvrz.^mx^m.^^\z^nn^h<Dx^^o 
i^-if^M 8 2 mm.^y ^-r 1 3 ot^'^f-ny h 1 3 b t.ummi 1 4 (Dmm 
ny \^i4h iKDmmMmz. ms^m-^-)vm^^^ 1 xz^-ox^o^umzm^^ntz. 
^m-^-)viQ\zv-^\i-2^^m^i^t^mm.xd^^o z.<D\^-^^ms 2 hx^xu. y 
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HX^-YiS^l 3®4-^(D^^A°«;/ H 1 3 b <J:gH^g|5# 1 40D4o®MMa°^:/ F 1 4b 

Srflgl^b. e:ne>^^A^;/ H l 3 hlSL^mm/^y H 1 4 b ^^86T#ffl«ntt<£r?g«-r'5 
:/^t— xw- >i^Srff-5o ^KDMjtT'o-feXMT^. I/— if^ilgS 2d>^(Dl':5(Dl/-+f 
b'— AF*3{C4-^cO)^^A^y F 1 3ht4-Z>(DmW'^y F 1 4 b ^: (4^©/^^^ H) ifJ^X^ 

j^(DmMmmit. < ^ t> 4 ^oj^^/n- f 1 3 b <h 4 -Domw^ >y f 1 4 b <h ^-^^ 
F 1 3 b«i:4oo^MA'^y F 1 4bh^^^-t^'^-^mm^i^m.(Dmmt'r^z.hf)m^L\^^o 

m<Z)A>:/ \^iZ—mmM-r^(D'C},trSi<. l'D(DU—^\^—A^7.^^>VX^Wi(Dny F 

tcfisijt;iM*t-r^>o\ ^icoi/-if if-A^^ii^moA^;/ i^iz^ti^enmrnizmm-r^^ 

40®Jgg^A-/ F 1 3 bJtCX4^©g|i^A>;/ F 1 4 hi!)^^f3:^ 4m(D/^y \^±},Z^m 

4-00)^^/^^ F 1 3 hii4-^(Dmmn^y F 1 4 b i;0^*^Sl!$n;^c#Ba 1 5 (:ictoT«^ 
HGA8 Oifi^i^n^o 

— Al^tC4':PCD>^^^A^y F 1 3 bi:4-^©^iggA«;/ F 1 4 bi (4m©A^y F) ;&^A-&«i: 

^\z-'mmM-t^<Dxms.<. io®w— if t*>-A^x^-\'>L/T^m(DA«/ ^\zm 
m\zmiiit^f)^. m.WL(Dv-'^\f:-h.^^mM<Dnv Y\z^n'enmm\zm.M'r^^o\z 
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>^'(DB#rBiJi, MMx:t^;i/^. nwLms.E\z.^s}:.'cms.^o 

mi 3{zm-r.kv\z. ^m-!i^-jim^^-v(DKJtsmm-^^iti^&omi^mm m^it. sjp 
s) msEumizmiyrcW:'vm^^mp^'r^<j:.o\zT^o wt--)im^^x(D 

,Rmmmf)^iti^mm^^mm m^it. ssb) ^-f A^^^#^b3ijEM^{3 

(D\^-y^>f>^Rn^<Dm<D7=i-v>^^tM'A^n-^n^^oiz. ^(Dmm:j^^)v^. 

;tJ6©<SViX^;i/^;&^e./N°>y H©MS^±#$-ti^;feje)©«Vix:^;i/^lc^'ft:^-B:'5«i;5 

mzfsi^o 

ISmmXO. 13mmT^0> 1f tf— AOX^J^^y h^T^^O . 15 — 0. 2mmX'$> 
V). ^m^-JUOm-^^O. 1 2mmT^So U-1f^UtVX\t. j^Sj&U 0 6 4 n m© 

mmiZ^T<k^iZ. >^l/b-^xf >i^«, ^:©IIJS^T«MI*B#K3msl?0J1il?$n-5o 
fip-^, 0-1. SmsCDmi-iU'-lfmtJ^O^^^O. 0 7 5W*T?^>s?tcii;^b. 1. 5 
~3ms (DrB^«l/-1fffi:^$0. 0 7 SWiz—^lzmW-t^o ^KDJ^olzmnT^z.tiz 
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mt>. 3~7ms (dpb^^w— +fm;'j^o. 1 5w\z±H. ii^m^—A^^jyu—-r^o u 
mmiz^TJ^oiz. T:n-u>^«, :i(Dmmmx'itmmmm3ms-vmm-^n^o m 

zni^(Dm\z7rcr^o\z. j:<dhga«. ];timinm^^-r^u—Y\i—2^ii'ms 

>'>3 >1 0 ' ±{;iH«$nfcam^^;/ FX^-fiS^l 3 ' i:. +>-X^>i^3 > 1 0 ' ±tc 
yylUZMft^) 1 1 a' ^WbTVi-Sc 01 7{C^T^^(C, D-Hf- 

Aii' myj\^(Dmmzm^mH^i ih' ^mvx^r,^ ;io^Dttt«iib' 
\z^i:). nm-^mtb^nx^^^o fii-aii' (D'^i^mzmn^tircm.K>i^ 

t«l 1 c' \ZJ,t. ^^T-A-^WStD^ttffl^KiiStOWmi Id' *tt8:tte.nT*3 

0, ^ojfi^(ctip-Ft*-Ai 1 ' ±i^<Dmm^i&m-r^rztb<DMmjii i e' ;e)^^tt 

-All' (D^mmi 1 a' 5&tS^aiLTVi^{B!|(DM}cmD#tte>n, 1 la' >^l^e. 

-ryi3'f)mK)m^^tix\^^^o yv^-^-^\2' \%. o-Fti-Ai i ' ©§^^gpi 

la' 1fim.^\^X\^^m(r>mz. tiiy:f^f^E\z^y^'^X>^^^tVT:\^^. ;^'>^CD^^30 

\z. y.it^v vmmuE^m^^x-^^^^o 

yV^iy\\2' tt, ^^\Z^n \ 2 a' ^WT^o S-gK 1 2a' ^(D— 
yV^iy\\2' (D%^mz*m.t^mi^U \ 2b' tC-#:69t;i^^$nT43D, 
SSj^i^^CoTViSo r7l/^'>^ 1 2 ' 0^#ggl 2 b' <Di^)^«. :7l/^vi' 1 2 ' OD 
1 2 c ' J^tX 1 2 d ' tC-'^WiCJ^'&^nTVi^o 1 2 a ' 12c' 
RtKl 2d' mBt.XS'^UX 2 a' Oft&^Wi. yV^-y\\2' :/&^e^t)lll$tlTVi-5, 

12a' CO— ::^(DM m 1 OM) n— H tf-A 1 1 ' ©^^gp 11a' <D%^ 

dVt^^^^MbTVi^o S-gPl 2 a' (DmjOm (^2(D®) (;i(D^J'^«2 

©iS^^-sMA^y H 1 2 e ' /0^*istt^n> zn^^^-m^nv f 1 2 e ' -^mm.^ 
vY-7.y^^\3' (h^^-^=^nvY\3 1' \z^ti^n^mmm'^zt.\z^'^xm. 
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Hl2e' ^^yU^i^^' I 2' <D^mi2a' icEM^tt e>nT^fife$nT*5 0 , Ctl^ 
y^-i^m/-^y F 1 2 e ' izm^^y ^Ts^^^'l 3 ' O^^-i^^/l^/ Y\2> f ffi^ 

ffl^^^tiTVi^fcje), y$-i^^A°>y H 1 3 f ' \-^^=yyY^m^fvT:\^^z.ht.u^. 

ntcm^ (Z.<Dm'C\t4^) (A>y) 13b' (h, (:i<Dm'CU2 

-D) <D^a-)^^A-/ H 1 3 f ' t^iiATViS, 

X^-riS^2^#:i 3 a' -ecDABS 13c' 1 3d' ;{>^. :71/^>'^ 

1 2 ' OlS-ggl 2 a ' (Dffi:^cO®fC*Hn]-r •5J:-5{C^DWte»nT:feD, «^A'^y F 1 3 
b ' itX^^i$^:$ii^ 13a' ©^^J^^ife® 1 3 e ' ±{C^tj-^n, iS^5-«^A-/ F 1 3 
f ' «X^-r^*#:l 3 a' (Dm^?^^®i:ttM^#JC0® 1 3 g' itC^tt^nTV^S. 

gH^0|5*Jl4' (:i(DmX^\t4'D) CD hl/-X##: 1 4 a ' (dCD^J 

7?tt40) (D^^A>yF (U — F/N°^yF) 14b' i:^WbT*5t), 1tX^>'>3>l 
0' (D:71/^->^ 1 2 ' S:t^'D-Fbf-A 1 1' J^oT^^it^tlTVi^o SS^m^ 1 
4' JJ. oJ^tt^^3^^SCDf^g)5t;i Fl/-X^#:i 4 a' ^il^L. # F 1 4 

a ' F 1 4 b ' \zmmvrc^(D'T:$>^o m^(Dmm/^y f 1 4 b ' it 

yV^-y\\2' ±lc43ViT, m^^v^T.'y^^l^' <7)1i^(Di^^A°^y F 1 3 b ' <h 

mm.^vYT.'y-i^l?,' ©S^A--/Fl3b' i:B2«^gB*J 1 4 ' O^J^A^;/ F 1 4 
b' yU^zy^^l2' <DB2©®RtKX^-ri$^*^*l 3 a' <Dm^^fife®13e' 

Bai5' {CckoT^^^nXVi^o ?^m^^y FX^-f ^'1 3 ' (Di5^$ -)S^/N'^;/ F 

1 3 f ' ^^Ix^v-^ 1 2 ' (D^mi 2 a' _h{C?^fi^$nfey^-^^A^:/ F 1 2 e ' h 
it. 2 a' (Dm2(DmRZ^Xy'i 3 a' CDI^^J^fiK®i:ttS*filiJ®® 1 3 

g ' iz.k'oxmf^-^n^^—^mizm^^^nrci^m-^'-ji^^u—^^jyu—iz^Dmmi^ 

fz^miT' \Z^-DXmm-^nx\^^^o iltl6 2OC0^BB^ic(D^fCj;oT> i^m^^yF 
X^-r^l3' ityU^zy^ 1 2' OS-gPl2a' {C@*$nTVi-5o S«^^J«fflVi^>n 
TVi;^Vio fi^^^-/ F7.^-r^l 3 ' ©j^^A-;/ F 1 3 b ' iSH^gB*^ 1 4 ' (D^W^y 
Fl4b' i:©^Ba^i^{c:cfc»9> a^^^y FX^-r ^ 1 3 ' Fm^Jtt)^ 
^mba^^^> Fm^tt, iH^igP*^ 1 4 ' ® F 14a' t;i«^6<jJc^i^$nT 

/j:*3. ^^m^-;/ Fx^-ry 1 3 ' ©i^^A^/ f i 3 b ' tmm^ui 

4 ' (D^igA^y F 1 4 b ' t<DmmiZ. mm.^y FX^-r ^1 3 ' COy^-^^^^A';/ F 1 
3f' tyU^->^ 1 2' (D^^-mm/'^y ]^ 1 2 e' <hO^^{c#Ba^ffl V^TVi^/^t, 
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yU^i^^l 2' (D^mi 2 a' (D^2<Z)®^:X^'f 3 a' ©^^J^^® 1 3 
b' t\Z.k-oXmj^'^n^:i—i-^. yV^'y^r 1 2 ' d^^^l 2 a' CDH 2 (DM<»:7>^ 
-ry2^#:i 3 a' (Dm^J^^®i«^>c^#J(D® 1 3 g' ck-^TtM^tl-S n-::J-g|5tC 

m^tt^ m±^m t^^o 

si±wim b rz:^mmmm(DH g a $3^it t- a jcsi o # \fxm^ ^ h a a, 
HAA^mwii:^i^y^-^nrcmm^^'r^HSA\z'Duxh. micDmrnrnwiom'^t^ 
mizmmx^^o 

:kiz. ^mmmmizWi^HGA(Dm7t-^m\zrD\,^xmm-r^o 

mi 8\t:$immmmizWi^HGA(Dmm\zm^^^n^mjtmm<Dm.mmy3imm^^-rm 
mmx$>^o 

mmiz^-r^oiz. hgaso' ommmmit. i^m-^-jum^^^ (mmm'^-)]^m^ 
mm) 8i':sLtX84' i^-if^Ms 2' 5' ^n^(Dn>hu—j\,^n 

COHGA80' mi eiSLZSi 7 iz^Lrzmr)(Dmm^^'r^h(Dx$>y). cicqh 

GAg#:$2^5T!B^<D^Jgfigili:T'5J^^. 04^1)^5 {C^b;^*)©i:|^il©HAA?l:*^ 
HJ©IIJSSI^^:t-'5«-a-, m6Rn7\Z^Vrch<Dt^m<DHSA^:^^BM(DmmtS^mt: 

-r^m^. x\tHAA^v< itH s A^m^^/vfcmm.y'-c :^^mm^:^mm<Dmmmm 

Ml A' (D^mnvYiAh' t.(Dm^^'^\z^^i!ts-)\.i&' ^f^m^^mwx^r^. 

#Ba4^-;W#^l&gP8 4' a^^^;/ HT.^-i'^l 3 ' ©iJ^^— F 1 3 f ' t.y 

VCf^y^ 1 2 ' (D^n 12a' ±{CJ^^;^ -^MA^y F 1 2 e ' ^iCD^MgU^^-lC 

^ffl/i^-;H8' ^^^-t^mWX^^. Z.n^mm.h\.X\%. ^\7L\t. Pac Xec 

S B B-^M icroFab Technologies, Inc. m%.'^ 

f'SS J ps^ffiViSo ssB«. ¥Ba4^-;w^igMlfP5^(c«-B-§ fc© 

U—if^MS 2 ' a^^y FX5-ry 1 3 ' F 1 3 b ' tMUnM 1 

4' <D^g!/1:yFl4b' J5:tX^Ba4^-;W#^/^gP8 1 ' IdckoTJKDgP 

5 ' am^^y FX^-r^l 3 ' cDi5^5-i^^A°u/ F 1 3 f ' 1 2 ' 

gpi 2 a ' ±.\z^i^^ntz^^-w^nv F 1 2 e ' t.<Dm^n>9t\z. ms-^m^--)^'^ 
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>'>3>10' ±©R)f^^g, fip-^:7l/i57->^ 1 2 ' 0^^fPl2a' ±®Bf^f4gtC«g 

02 0 tc^t-<fc-5(c, 3> hP— ;wg|58 3 ' :^^?>®fg^t:icfcD. ifeg^n^a 
m.^y\^7.^'iyi 3' (D4 0©)^^A°>y F 1 3 b' <hSB^Wl4' O 4 "^Oig^/l-y 
HI 4b' t (4m.(D/^y\^) \ZMI^. I/— tf^M8 2' ^>it^6^igViM*fx^>;P4^© 

ix-if b*-A^M#tb. cn^i^^A^y H 1 3 b ' ms^mnv h i 4 b ' ^m^bx^m 

(4m.(Dny\^) t^A^jz^izmmi^. -mmmx':fu\i-^^ >^mm^n^x\^^^o 
^*5, ^(Dm-^ou—^id-AcDmmmmit. (i>rji<th4'D<D^^ny\^i3h' t4 

•^(Dmm/'^y H 1 4b' <h^^^'r§l6ffl-r*SiJMl7&«*0, ;:^^-ri5^*#:i 3 a' ^(D 
mm^^m-r^t. 4 0©^^A'^y hi Sb' <h4 0(DMi^/1>;/Kl4b' ii^r'S^T^ 

2':PC7)y^-)^^A°^y F 1 3 f ' i 2^©^*^-SMA°u/ H 1 2 e ' (2ffi<7) 

A^y H 1 3 f ' RtXy^-^MA^y H 1 2 e ' ^lgfi6T^Ba?ini4^?i^T-Sy Ix 
-r>^^fT-5c ^KD^jgyp-feX^jTJi, I/-- tf^M8 5 ' ;^>^e>© l^CDl/-1f tf-Al^ 
JC2 0(D^5— jSS^A^y K 1 3 f ' i2 0(?D^^-^MA°^y H 1 2 e ' t i2U(D/'^y 

mz. U—^\f-A(DmMmm\t. ii>?&<<i:%2O0i5^5-^^^A-/Fl 3 f ' i:20(5[) 
y^-mW^y H 1 2 e ' t^^^T^mmx^^^'^-^fj^Ki . 7.^^y:^W-l 3 a' ^ 
(OBm^^^\^X2^(D^^-^^ny^i3f' ii2r:>(Dy^-mm,ny^i 2 e' t 

4 0©)^^A^;/ H 1 3 b' -BlZS 4 (DmW.n y \^ I 4h' (D-fV\:L—^^>^h. 20 
<7)^5-S^^A^y H 1 3 f ' <J:2-:?©i5^^-^J^A^y F 1 2 e ' ©^1/ t-T^-^T >^<h^ 
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©l/-1fH-A^X + -V>LT^a©A^j/ F}-»J{C81MT^>0\ 

:k^^X\ m2 Hz^T<ko\z. n>hP— ;i/g|58 3 ' ;6^^(Di=g^(c<i; O . m^^^^> 
4 0(7)i^^A°>;/ H 1 3 b ' RtK4 0CD^gi^/\°^y H 1 4 b ' 4m.(D/'^y H± 

tC, $e>{C. 2^0)^^-^^/-^^ H 1 3 f ' lSLZf^2'D(D^''^—mm/'^y F 1 2 e ' ^^i^ 

u^2m.(D/^y\^±\z. ^^m^-)umm^8 1' rzS8 4' iz^-ox^ti^eti^m^i^-ji 

1 6' RXSl 8' ^#^^-r^o 

m2 2iz^-rj:viz. u-'*fytm8 2' Rzf8 5' 7b^^. cin^¥Ba4^-;n 

(U:7P— ) Srfr^o JinJc:i;oT, 4 0<D«^A»/ H 1 3 b ' ^: 40<D^I^A^;/ K 1 4 

b' htjmm-^nrz^^m 1 5 ' iz^-Dxmm.mzmf^^n. ^^\z. 2'zxDy^—^^n 
Ki 3 f ' iBi.n2'D<D^^-mm,nv Fi 2 e' hifimm^nt^i^mi t \z^-oxm 

GA8 0 ' tim^n^o 

Z.(D\^-^^ y^ru^ :Z(Dm7^y°U'\L7.mX\1^. V-^m^.8 2' i)^ib(DlrD(D]y-^ 
t'-Al^tC4 0©i^^A°^y F 1 3 b ' iiA-DOmUny F 1 4 b ' L {Am.(Dnv F) f)^ 
A^^O\zmm:V. — jgBiltTh:— T-^ >^^fMbTVi-5o S;^, I/— if Tfelli 8 5 ' 55>^> 
(Dl-D<D\y—^\f.-J^mz2'D(D^^—^'f-nv F 1 3 f ' h2'D(D^^—mmnv Fl 
2e' i: (2m©/t^>F) d^AS-t^di^ML, -jSMfrfTb-^^-^ >^MbTl.^^o 

sijicMitt-^j&\ m.WL<ov-'^\i-A^mmM(Dny ^\z^n^nmmzm.m't^^'D\z 

I/— 1f>l6M8 2' mS8S' n>Fn— ;i/^8 3' tCctD, yi/t-^^ >^/;^>^ 

^)yu-(Drz.^<D\i-'f-( >^ms^(D'^(DrzL-^)y^^hm'AWff^n^iio\z. ^ 
(Dm.m:s-^)v^. m-^ti^tiffium-^n^o u^. y°v\^-^^>^Rxs\i-'T4>'^\z^ 

um-r^z.ii\z^v)m—jL:^}v^<Dv—'^\i—A^^n^nm^^x^A\^^o ^tz. yi^b 
-7--c>';/(Dmux.:^)u^hv^mmzMvxmmmzmt-^'^^mm^vx%mt>rj:\,\ 

^ji^izmt-^^^^oizLxh^i^^ 
^v\L-=T^ k-T"^ y^RUT:=.—^)>^m(D\y-^\iMi<Dmm\z-D\^xh. 
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iin^^^A^;/ H<hU-H^^A^y F^O«^e^:5^0C^M6«J^g^SD^'^^-^^A>y H^: 
Jz^tC, HGA8 0' ^7K¥^|nItC^LT0f^(DA^a (^J;^ti. 4 5^^) tC-e^oT^BB 

•So 

02 4 t»^BJ(D$ e> {C-ft!l(^^»^^ L.TH G A^X y^«#J;?)^ 6^fc#4^0-e 
afeO, 02 5«02 4(DHGA(D5fe)^g|5^i£:;>CbT^b^#|-^0T*§o 

3" 1J-X^>>-3>1 0" ±{C?^fifeXJl@«^nfcBH^g|5*^l 4" h^m^Xl^^^o 

^X^>->3>1 0" Jt*!l5WHiM^Wr^^lRt)^m2(^n-Hk*-A2 2" RCX 
11" ^, eine»miRa^B2©n«-Hlf-A2 2" Rnci i" SrSV^tCjlJ^t-S^i^Sr 
W-r^t:>>^2 3" a:, ||2(Dn-HE-Al 1" S:D^^t>e^2 3" ±lcS«^J#^nfc 
^^^m-r^yU^i^^ 1 2'' mi(^n-Klf-A2 2" O^D#t«2 2 a" 

'T-r^PTiJ7^n.X-i«7 2 1" FX^-f y 1 3" a)#M^i5^itbTVCM-r 

T:feD, tJ-X^>i^3 >1 0" fcS«$n'5^gP2 la" ©Mj^tS^ 1 ^© WSlT- 
2 1 b" JSlZ^Z 1 c" *«^it{C#rXTVi^o pIKlT-Ag|52 1 b" RtJC2 1 c" (D^f^M 
a^^^y KX^-f ^1 3" <Di|iMJC@*$tlTli§. pJ«i7-A2 1 b" RrJC2 1 
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fi^^ttTVi^o 1 2" (DWjOM (^2(D®) "^-T ^ PT^7^3.X— 

a7 2 1" ;0^^5iD#tte>nTVi^„ :7l/^vvl 2" m2(DO-H]f-Al 1" 

:7i/^7>/^i2" <D^m m^ts.\^) <D-:^(Dm mi<Dm) iz\t. a-nt'-Ai 
—^mmmnv h 1 2 e" msr^^^z^.jL-^m^'yyvmm.nv h 1 2 f " tfi. -^-a? 

ur^^=LjL—^ 2 1" (Dffi«*^{c«mW(c:^ic$n;fe^TA°^y H2 i d" 1:1^594^- 

(cs^$m^-3:7i/^v^ 1 2" izmmmzmm-^nx^^^. 

1" a:. -^/O^Ti^^zLX-^ffiMi^/lry F 1 2 e" 25:1^7 ^ ^a.x-iJ'^ > FSi^ 
/l^y F 1 2 f " JC^n^nM?^$n;/5:1tl& (^(DMTtt2 0) <DT^^:i-X-^fflM/- 
X##:i 4 a/' h^-X##:l 4 a/' ©-i^fcMi^$n;fe«l^ (J1<DMT«4 

•13) (Dm^^y }^m^mmm/'iy f 1 4 b" f u-xmi$^ 1 4 a /' iSLxShu—7.m 

#^1 4 aa" ©«{Ci^^$nfc1S^ (c:<Z)MT«6-c>) (D9V^mm/^y F 1 4 c" i:^ 

WbTv^^o ^©Bs^gp*^ 1 4" ^m^mm^^m(D\Hmzhu-xm^i 4 a/' 
i^m 4 a 2" ^mmvrch<Dx$>^o m^(Dmm.^y \^m'7'mmm/'^y h 1 4 b" uy 

V^l^\ 1 2" ±{-*5ViT, m.%^v FX^-r^l 3" <Z)1tii:(^)^^/1^;/ H 1 3 b" i:^ 

am^^;/ FX^-r^l 3" O^^/l^y F 1 3 b" <h, g3^gp# 1 4" (D^MA'^y F 1 4 

:*:^JI?^^{c::fel^^T'b, T'l'i^oTi^^3.X-i5'2 1" (D^^A^;/F2 Id" <J:T^?^ 
:3-X-^ffl^MA>;/ F 1 2 e" JtO^T^^zLX-^S^ffli^^ > FSi^/V;/ F 1 2 f " 
ffl^Si, Mt)J{ca^^iy FX^-r^$^l 3" (^)^^A^;/ F 1 3 b" UUW^l 4" (Dm 

^A>yFi4b" t(D^mmm^n-^m'^\z. miRx^mi 6<Dmmmmtmm(D'fu\:i 
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CLAIMS 

m'^^'hMx.^-)i^^m\zmmj^^)u^^m^mzmm\^rcu--if^m\^>^^t^fi^WLt'r 
m^m 1 {ciBm<^Mit;^^o 

:^izmm'r^^o\z. m^mnm±mum^m.-^^-^^x\tnkm-f^ib>\z^o. mtmm^ 
^mMn^m^-r^z.t^mmt-t^m:^mnzmm(Dmm:^mo 

6. mmm^7.v=-yyx*u. m^&mm^^mmm^vx. ^m. ur^mmzm-r^^m. 
^x\t±^mmr^^t^^WLtr^m:^mi\z$m<Dmm:^m. 

HfiiB#^i^x^«y:/>^>^\ mu^^-^^ny \^tmmy^-mm,ny ^L^m-^-r^mm 

14#il**i^^#^$&-r ^ X 5=- 7°^ $ ^ \z^hji:^ D . 
MIB^^ -^i^A F h ^^mmm^^^^^T.'ry e> 

8. m%^y FX^-f^O^^/l^;/ F<h^?^^^^;/ FX^-T y^i^md^Jld^i^-rsSB^^ 
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Wo 

10. mm:fu}^-^4>^^mt. mmmm-r^mm(DmmizM^x^jL^^)i^^m^^^ 
Mj^^jv^^mizmmjL^^jv^^mmmzmmvfcu-'^f^mi^^^iit^wwLt'r^mT^ 
m8\zum<Dmmmmo 

8 \zszm<Dmmmmo 

12. wiH^^¥^ti, ^i'Vj:< .ffotfiiEs^^A^;/ \^Rzsm$mm^^y }^m^-rn-^^-:^\zm 
m-r^<ko iz. mt^mm^^mm^m'i^^-^^y.itakmf^-^^izjz d , mmmm^^mu 
m^mii^-r^^h^f^WLiz-r^mj^^msizmmommmmo 

13. mmm^^mt. mmmmm^mmtvx. ^m. :3'r^f^mzmr^mm. mx 

14. mm^u\i-^^ >^^m^^. mmmm.^^ \^:^^^ y\zm^'^nr:iy^-m'i^/^^y 

mum^m^-r^^^^^^\z^/v'c:hfo. 
^ t ii-r^w^j^ 8 {zmm<Dmmmmo 

15. M^^-;/ F^^SLtKMi^m^^;/ F^^(-«mWlC^^$nfeS^A'^y F^WT^^am 
^^;/FX^-ryt, Ma^^^y FX^-riS^<lr^l#-r§1^X^>S/3>t> ^+>-X^>>^3 
>J3@»$nT*30, MIBffiSm^y Fm^^{C«^e*)tc:gM$n^igi^A'y F^WT'SBBI^ 

V Fi> 
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ABSTRACT OF THE DISCLOSURE 
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